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SEDIMENT  TRANSPORT  L\Y  THE  WHITE  RIVER  INTO 
MUD  MOUNTAIN  RESERVOIR,  WASHINGTON, 
JUNE  1974- JUNE  1976 


I3y  Leonard  M.  Nelson 


ABSTRACT 

This  reconnaissance  evaluation  ol  the  sediment  transport  by  the  White  River 
into  the  Mud  Mountain  Reservoir  during  tlie  period  June  197 4- June  1976  showed  that 
the  river  transported  4  30,000  tons  of  suspended  sediment  into  the  reservoir  during 
the  first  year  of  the  study  and  1,400,000  tons  in  the  second  year.  Daily  mean 
suspended-sediment  concentrations  generally  were  less  than  500  milligrams  per  liter; 
the  highest  daily  mean  concentration  was  6,200  milligrams  per  liter  on  December  I, 
1975.  A  good  relation  exists  between  daily  suspended-sediment  discharge  and  daily 
mean  water  discharge  except  during  periods  of  runoff  from  glacial  melt.  Data  from 
samples  obtained  by  the  use  of  the  Helley-Smith  bedload  sampler  indicate  that  the 
bedload  measured  using  the  sampler  is  about  4  percent  of  the  suspended-sediment 
discharge.  Potential  deposition  in  the  reservoir  was  estimated  at  750  acre-feet 
during  the  2  years  of  study. 


INTRODUCTION 


The  White  River  originates  at  the  termini  of  the  Emmons  and  Winthrop 
Glaciers  on  the  northern  flanks  of  Mount  Rainier  and  transports  much  sediment 
coring  the  periods  of  snowmelt,  storm  runoff,  and  glacial  melt.  Mud  Mountain 
Reservoir  is  located  on  the  White  River  near  Buckley,  Wash.  (fig.  I),  and  operated 
by  the  U.S.  Corps  of  Engineers  to  provide  flood  protection  through  controlled 
release  of  the  runoff.  This  investigation  was  undertaken  to  determine  the  quantity 
and  particle  sizes  of  the  sediment  discharged  by  the  river  into  the  reservoir. 


DATA  COLLECTION 

The  gaging  station  on  the  White  River  below  Clearwater  River  near  Buckley 
(12097850)  provided  a  continuous  stage  record  during  June  1979- June  1976.  The 
station  is  immediately  upstream  of  the  backwater  effects  from  the  Mud  Mountain 
Reservoir,  about  300  feet  upstream  of  Canyon  Creek  and  about  a  mile  downstream 
of  the  Clearwater  River. 

Water  samples  were  obtained  for  determination  of  suspended-sediment 
concentration  once  a  week  diring  low  flows,  twice  weekly  during  medium  flows, 
and  three  times  weekly  during  high  flows.  The  daily  record  of  suspended-sediment 
discharge  (table  I,  p.  14)  was  computed  from  the  sample  concentrations  and 
water-discharge  data  collected  during  the  25  months  of  the  study.  Additional 
water  samples  were  collected  to  determine  the  variations  in  the  particle-size 
distribution  of  the  suspended  sediment. 

Data  on  bedload  were  obtained  using  a  Helley-Smith  bedload  sampler  which 
entraps  sediment  moving  within  3  inches  of  the  streambed  (Helley  and  Smith,  1971). 
The  sampler  was  lowered  to  the  bed  at  3  or  10  verticals  across  the  channel  during 
each  measurement,  for  1  minute  at  each  vertical.  This  entrapped  sediment  was 
analyzed  for  particle  size  and  weighed  to  estimate  the  sediment  moving  in  the 
3-inch  zone.  However,  diring  the  high  flows  of  December  1-9,  1975,  high  velocities 
and  turbulence  prevented  the  lowering  of  the  sampler  onto  the  streambed. 
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SUSPENDED-SEDIMENT  TRANSPORT 


Generally,  suspended-sediment  concentration  increases  rapidly  as  water 
discharge  increases,  reaches  a  peak  about  the  same  time  that  the  water  discharge 
peaks,  and  then  decreases  rapidly  even  though  the  water  discharge  may  remain 
fairly  high.  Thus,  the  suspended-sediment  concentration  at  the  White  River  station 
is  expected  to  change  as  water  discharge  changes,  but  the  relation  of  concentration 
to  water  discharge  is  considerably  different  Airing  a  rising  stage  than  during  a 
falling  stage  and  varies  with  the  origin  of  runott  (that  is,  rainfall,  snowmelt,  or 
glacial  melt).  This  prompted  three  separate  analyses  of  the  water 
discharge-suspended  sediment  relation. 

Logarithmic  relations  of  daily  suspended-sediment  discharges  to  daily  mean 
water  discharges  are  shown  in  figures  2,  1,  and  4  for  the  three  types  of  runoff  in 
the  White  River.  The  correlation  coefficients  for  the  equations  (shown  on  the 
figures)  indicate  the  degree  of  association  among  logarithms  of  the  variables  used 
in  the  equations.  A  value  of  ♦1.00  would  indicate  perfect  correlation,  and  a  value 
of  0.00  would  indicate  no  correlation.  The  relations  shown  in  figure  2  lor  periods  of 
storm  (occurring  October-February),  and  in  figure  3  for  spring  runoff  (May-July), 
are  highly  correlated,  and  the  relations  shown  in  figure  4  for  periods  of  glacial  melt 
(July-September),  is  poorly  correlated.  Thus,  for  periods  of  glacial  melt  only  poor 
estimates  of  sediment  discharge  were  found  possible  from  water -discharge  data. 
Even  so,  all  three  relations  were  helpful  in  determining  suspended-sediment 
transport  at  the  station. 

The  White  River  transported  430,000  tons  of  suspended  sediment  into  the 
reservoir  during  the  period  3uly  1974- 3une  1975  and  1,400,000  tons  during  the  period 
July  1975- June  1976.  The  relation  of  these  short-term  sediment  discharges  to  the 
long-term  average  sediment  discharge  is  unknown.  Water  discharge  at  the 
long-term  gaging  station  White  River  near  Buckley  (12098500),  downstream  from 
the  study  reach  and  the  reservoir,  during  1975  was  104  percent  and  during  1976  was 
124  percent  of  the  average  flow  Airing  the  43-year  (1929-33,  1939-76)  period  of 
record,  but  the  daily  water  and  sediment  discharges  are  not  comparable  to  those 
upstream  due  to  the  effects  of  reservoir  regulation. 

Much  of  the  sediment  is  transported  Airing  short  periods  of  high  streamflow 
resulting  from  storms.  For  example,  55  percent  of  the  suspended  sediment  was 
transported  into  the  reservoir  during  only  7  days  of  the  760-day  period  of  record. 
Although  the  highest  daily  mean  concentration  was  6,200  mg/L  (milligrams  per 
liter)  on  December  I,  1975,  the  daily  mean  concentrations  generally  were  less  than 
500  mg/L. 

The  daily  suspended-sediment  data  collected  during  the  study  (table  1)  have 
been  published  by  the  U.S.  Geological  Survey  (1976  and  1977,  respectively).  Several 
errors  that  are  present  in  the  1976  report  are  corrected  in  table  l.  It  should  be 
noted  that  the  estimated  sediment  discharges  given  in  table  1  were  calculated  by 
computer  to  more  significant  figures  than  are  sometimes  meaningful  and  should  be 
used  to  only  three  significant  figures  above  1,000,  only  two  significant  figures 
between  100  and  1,000,  and  only  one  significant  figure  below  100  tons  per  day. 


IN  CUBIC  FEET  PER  SECOND 


FIGURE  4. — Relation  of  daily  suspended -sediment  discharge 
to  daily  mean  water  discharge  during  periods  of  glacial 
awlt  (August  1974  and  1975)  at  station  12097850  (White 
River  below  Clearwater  River,  near  Buckley). 


wedload 


As  requested  by  the  U.S.  Army  Corps  of  Engineers,  the  bedload,  which  is  the 
sediment  moving  along  the  bed,  was  sampled  with  a  Helley-Smith  sampler. 
However,  the  relation  ol  the  actual  bedload  in  the  stream  to  the  bedload  measured 
using  that  sampler  lias  not  been  evaluated. 

The  discharges  computed  from  data  obtained  from  the  sampler  and  the 
concurrent  suspended-sediment  discharges  are  plotted  in  figure  5.  Assuming  that 
this  relation  also  is  valid  lor  daily  means,  the  daily  mean  bedloads  were  estimated 
from  the  daily  mean  suspended-sediment  discharges.  The  results  are  shown  in 
figure  <».  Estimated  bedload  was  20,000  tons  during  the  year  July  1974- June  1975 
and  V),000  tons  during  the  year  luly  1975- June  1976,  or  about  4  percent  of  the 
suspended-sediment  discharges  during  these  years.  Visual  and  audio  observations 
indicate  that  a  few  particles  larger  than  those  captured  with  tlie  Helley-Smith 
sampler  were  moving  during  very  high  flows,  such  as  during  the  storm  of  December 
1-4,  1975. 


PARTICLE  SIZE 

Particle-size  distribution  of  selected  suspended-sediment  and  bedload  samples 
are  listed  in  table  2  (p. it).  Typical  examples  of  the  size  distributions  are  shown  in 
figure  7  for  samples  taken  on  June  2  and  1 1,  1975. 


BEDLOAD  (Y)  ,  IN  TONS  PER  DAY 


Note:  Bedload  was  determined 
from  data  obtained  with  the 
use  of  a  Hel ley-Smlth  bedload 
sampler 


Y  =  0.419X 

2  Standard  error  =  0.3239  log  units 
+111  percent,  -53  percent 
Coefficient  of  correlation  =  0.89 


100  500  1000 

SUSPENDED-SEDIMENT  DISCHARGE  (X) 


FIGURE  5. — Relation  of  suspended -sediment  discharge  to  bedload 
during  1974-76  at  station  12097850  (White  River  below  Clearwater 
River,  near  Buckley). 


TOTAL  SEDIMENT  DISCHARGE,  IN  TONS  PER  DAY 


CLASS  OF  PARTICLE 

CLV  SILT  SARD  GRAVEL  COBBLE 


FIGURE  7. — Particle-size  distribution  of  sediment  in  transport 
June  2  and  13,  1975,  at  station  12097850  Oiiite  River  below 
Clearwater  River,  near  Buckley). 


POTENTIAL  SEDIMENT  DEPOSITION 


No  accurate  assessment  from  the  data  included  in  this  report  can  be  made  of 
the  volume  of  sediment  that  will  be  deposited  in  Mud  Mountain  Reservoir.  Several 
undetermined  factors  that  affect  the  deposition  include  (1)  the  reservoir  operation 
and  its  effect  on  the  velocity  and  turbulence  of  flow  through  the  reservoir,  (2)  the 
space  available  for  storage,  and  (3)  the  quantity,  specific  weight,  and  fall  velocity 
of  sediment  entering  the  reservoir,  and  (4)  the  trap  efficiency  of  the  reservoir. 
However,  some  approximations  can  be  made  from  the  data  in  this  report  if  some 
assumptions  are  made. 

These  assumptions  are  that  (i)  the  reservoir  has  space  and  will  trap  the 
sediments,  (2)  the  sediment  will  be  deposited,  (3)  the  specific  weight  of  the 
deposited  sediment  can  be  determined,  and  (4)  the  sediment  transported  into  the 
reservoir  during  the  2  years  of  data  collection  represents  typical  quantities 
entering  the  reservoir. 

The  finer  particles  probably  are  transported  through  Mud  Mountain  Reservoir. 
Assuming  that  all  clays  and  fine  silts  (size  less  than  0.016  mm)  pass  through,  that 
about  30  percent  of  the  particles  remain  (size  distribution,  fig.  7),  and  that  the 
median  size  of  the  remaining  particles  are  about  0.2  mm,  then  the  specific  weight 
of  the  sediment  deposited  in  the  reservoir  should  be  about  90  lb/ft^  (Guy,  1970).  A 
relation  of  trap  efficiency  to  capacity-inflow  ratio  for  reservoirs  given  by  Brune 
(1933)  lends  some  credence  to  the  figure  of  80-percent  trap  efficiency  for  a 
reservoir  with  a  capacity  of  106,000  acre-ft  (36,000  maximum  observed)  and  an 
average  annual  outflow  of  about  1,100,000  acre-ft  per  year.  Based  on  those  numbers 
the  calculated  deposition  in  the  reservoir  was  about  340,000  tons  (180  acre-ft) 
during  July  1974-June  1973  and  about  1,100,000  tons  (570  acre-ft)  Airing  July 
1975- June  1976,  or  1,440,000  tons  (750  acre-ft)  during  the  2  years. 

These  estimates  of  potential  deposition  involve  crude  assumptions  and  meager 
information  about  the  character  and  behavior  of  sediment  in  the  White  River  and 
Mud  Mountain  Reservoir.  Although  these  estimates  are  only  of  a  reconnaissance 
nature,  they  may  be  of  some  value  for  decisions  regarding  the  future  storage 
capacity  of  Mud  Mountain  Reservoir. 
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TABLE  1. — Daily  suspended- sediment  data  for  White  River  below  Clearwater  River,  near  Buckley 

(station  12097850),  June  1,  1974-June  30,  1976 
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TABLE  1. — Daily  suspended- sediment  data  for  White  River  below  Clearwater  River,  near  Buckley 

(station  12CS78S0) ,  June  1,  1974-June  30,  197b--continued 


* 


UJ  > 

►*  O  «i 

lac 
u-  u  v. 

^  <9  *  ♦  »n 

m  « 

i  no 

—  ®  +  m  « 

0  c 

MU? 

0(00 

441414141 

r*  —  *  c  9  it  ©  —  m  /v  m  ® 

9*  (•*  «  o  (v  O  ®  ®  ®  ®  *  « 

+  if>  \T*  ifl  +  t*)  f*!  —•  M  «-•  et 


o  <v  —  k*  *r  *  o  -  c  n  ^  i 

>  O  ®  ®  ®  •  C  il  />  (T  4  • 

~  M  M  M  I 


!/>  C  ~ 


•  2 

Z  O  - 
?  UJ  •-  -J 

a 

U* 

s 

m  n  n  m  m 

m  m  m  1*1  m 

m  m  m  m  m 

4  UK  V 

UJ 

m  m  m  m  m 

m  m  m  m  m 

m  m  m  m  m 

UJ  ?  «  Vf 

► 

(V  (v  rv  (Vi  (Vi 

(V  (V  (V  (V  <\J 

(V  (Vi  (V  (V  (V 

a  c  a  z 

o>-  - 

a 

UJ 

m 

----  -  I 
----  -  I 


■ 

a  ~ 

7  <  ^  ©  ®  m  ©  C  0  0  9  «  IT  KM 

*  X  U.  ®  <\J  K  ®  «n  O  K  i/>  4  (\J  O  ®  f\J 

U,  U  U  9  9  C  «  OD  (DKK  *9  ®  ®  *> 

f  /  * 

M 

Q 


4  <  <-on«  If  99  \  9  IT  4Nh4  • 

oo  999  0-  M-O  O  9  CM09  C  I 

<6<C  iO  «T  ®  ®  ®  «  <9  4)  4)  IT  (T  tf>  •#  *  t 


C  O  C  C  C  C  C  4  h  «  4  If  -  0  -  -  4  O  C  If  K*  ®  <9  <9  «  9  X  C  C  O  O 

©  ©  ®  m  *  —  ®  ®  Olf-X*  C  ®  O  ®  ®  IT  (T  »r  IT  IT  it  in  ^  ^  IT  © 

«\j  — *  —  <v»  <  in  <vt  ®  tr  if  ®  ®  m  <m  <\i  m*wm  ivj  ru  (\j  rv.  ru  fu  ^  tv  f\j  k  k  k 

(\<  41  r  -  swmm 


2  u  —  j  m  i*)  i*i  n  o  /  o  rv  (\j  iv  mvooo  ooooo  ©  o  ©  ©  ©  ©  ©  ©  ©  ©  © 

4  U  K  \  3  X)  C  <D  V  A  —  O  4)  <9  <9  <9  <9  O  O  O  OOOOO  OOOOO  O  OO  —  *4  — 

WZ«t9  C  ^  n  n  n  -  K*  m  ^  ^  M  e<  «  C 

X  O  d  X  D  — 

O  • - < 


1 

ar 

Zjl/»  OOOOO  ooooo  OOOOO  OOOOO  O  in  O  O  in  9109000 

4  I  u.  I*1  1^9  9-  (ViTC  <\i  4  ®  K  /I  N  4  4  ifl  -  4)  0  IT  in  4)  0  IT  If  IT  9  4  0  H 

uj  u  u  im  o  o  —  ®  t/in  n  n  i*i  iv  -  o  o  00-09  99999  999000 

2  (A  <\J  (\J  <\j  (V  (\j  —  —  —  —  —  m  M  »-9  M  M  M  M 

M 

Q 


»-  O  4 

z  <x  c 

l*J  4  \  OOOOO  —  N  N  9  K  —  —  (*)  9  K  W  -*  O  O  C  OOOOO  (900000 

X  X  l/>  O  <9  ®  #  *  9  «  >4  a*  .4  ^  (\J  9-  <\J  —  *  <\j  -•  9*  9*  «  *.  *  ®  ©  m  m  ®  o 

•-OZ  —  ivnivo  9  9999  ®  ®  9-  ®  (9  *  9  If  4)  (V  ®®000  9  OfttA4l4 

o<nc  -4  f\*  e-*  —  —  444  -t«i*>nn 

y-»- 
mo  « 


t  2 


Z  C  - 

ZUi—  -J  >•  4)  m  ^  fw  KKNKK  fw  fw  ^  ^  9-9-000  O  O  (Nj  M  M  Oj  (\J  fU  <\J  (\J  f\J 

<  u  \  _j  x  ®  in  n  m  m  m  m  m  w  9)  ^  mm®®®  s  x  k  k  k  s  k-  in  in  41  «n 

UJ  2  4  i  3  4  ^  M  M  e*  ^  ^  e*  —  —  fl  f  n  /!/)  —  —  —  —  —  tfl  41  41  )T 

X  O  (X  X 
u  9-  - 


o 

a:  - 

2  4  in  OOOOO  ooooo  ooooo  ooooo  ooooo  oooooo 

*  X  U.  ®  ©  ®  (9  —  X  4  4  O  41  ~<\jO*®  ®  (9  ®  ®  «-  r-  iT  —  -4  ®  m  4)  m  9-  (9  ® 

WOO  #OK  *9  4  414IK  m  4  «VO  (\J  4  (\l  <4  ®  <9  9-  44niV-  --M  n  I»1(M 

X  «/»  —  OjiVi  rvj  Ou  ru  (Vi  ru  (V  rvj  rv  rvj  ru  (\;  <\j  <V  (\j  <\j  f\j  <\j  r\j  (\j  r\j  <\j  r\j  (\j  ftj  (\j  ru 


TOTAL  78110  -  60065  39903  -  32351  20583  .—  10170 
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TABLE  1. — Daily  suspended-sediment  data  for  White  River  below  Clearwater  River,  near  Buckley 
(station  12097850),  June  1,  1974-June  30,  1976 — Continued 
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TABLE  1. — Daily  sunpended-Bediment  dat*  for  White  River  below  Clearwater  River,  near  Buckley 
(station  12097850),  June  1,  1974-june  30,  1976 — Continued 
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TABLE  1. — Daily  suspended-sediment  data  for  White  River  below  Clearwater  River,  near  Buckley 
(station  12097050),  June  1,  1974-June  30,  1976--Continued 
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TABLE  1. — Daily  suspended-sediment  data  for  White  River  below  Clearwater  River,  near  Buckley 
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-Daily  suspended- sediment  dat*  for  White  River  below  Clearwater  River,  near  Buckley 
(station  12097850),  June  1,  1974-june  30,  1976 — Continued 
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9  CINfP 

*  CJNCP 

6  CINCR 

6  CINCR 

TH0N 

thon 

TMON 

TMON 

TMON 

TMON 

THAN 

TMON 

TMON 

o  m 

.016  M» 

.031  MM 

.067  MM 

.175  MM 

.760  MM 

.S00  MM 

.175  MM 

•7S0  MM 

.S00  MM 

JON  % 
06*  «  . 

19T* 

.. 

<1 

S 

76 

10... 

-• 

61 

S9 

60 

loo 

<1 

6 

61 

1 6  •  •  • 

•• 

*0 

ST 

6* 

96 

IS 

67 

TO 

IT... 

-• 

*5 

6T 

90 

99 

l 

16 

ST 

71... 

mm 

*0 

60 

88 

100 

1 

6 

T 1 

?0... 

♦7 

67 

86 

too 

<1 

0 

39 

?8  ... 

-- 

-- 

*0 

sa 

8T 

too 

<1 

IS 

as 

JUL 

01  ... 

•• 

•• 

44 

60 

99 

100 

«1 

10 

08 

OB... 

— 

-• 

41 

B« 

AT 

100 

<1 

10 

T? 

08.  .  . 

-- 

— 

44 

63 

94 

100 

<1 

10 

80 

77... 

-- 

mm 

4.1 

— 

-«■ 

— 

<1 

71 

91 

79... 

•- 

•• 

69 

-- 

mm 

-- 

<1 

11 

60 

a  US 

07... 

-• 

-• 

66 

•• 

mm 

-- 

1 

16 

93 

or... 

— 

•• 

46 

•• 

mm 

•• 

<1 

10 

93 

09... 

-• 

-- 

49 

-- 

mm 

— 

1 

70 

93 

73... 

— 

-- 

-- 

•• 

mm 

-- 

<1 

T 

81 

«P 

II... 

•• 

-• 

•• 

-• 

mm 

— 

<1 

6 

T  3 

1R«89 

— 

— 

-• 

•• 

mm 

•• 

<1 

IS 

T6 

NOV 

21  •  •  • 

-• 

-• 

-- 

mm 

1 

?T 

TO 

oec 

00... 

-- 

-- 

•  - 

•- 

mm 

as 

<1 

10 

T6 

JON  . 
IT... 

|974 

.. 

27 

43 

76 

99 

1 

10 

00 

HAY 

16... 

•• 

-- 

i« 

38 

T5 

97 

<1 

3 

16 

JUH 

07... 

19 

?T 

S8 

90 

96 

1 

7 

79 

13... 

71 

7? 

36 

61 

79 

99 

l 

9 

0? 

OCC 

09... 

16 

24 

36 

46 

84 

99 

-• 

-• 

-- 

09... 

«• 

mm 

79 

•« 

-• 

-- 

<1 

3 

10 

JON  . 
76... 

19T6 

1 

IT 

Tl 

OM 

21  •  •  • 

•• 

mm 

S9 

•• 

•  • 

mm 

— 

-• 

•• 

HAY 

•  T... 

•• 

— 

49 

•• 

— 

-• 

1 

IS 

61 

) 
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TABLE  2. — Particle-ail#  data  for  White  Hiver  below  Clearwater  Klver,  near  Buckley, 
atation  12097850--continued 


4C0 

mat. 

sieve 

01  AM* 

«  TINC9 

neo 

mat. 

sieve 

OIAM. 

*  F 1 NEM 

neo 

MAT. 

sieve 

OIAM. 

9  FlNfB 

neo 

MAT. 

sieve 

01AM. 

■%  finer 

aen 

MAT. 

sieve 

niAM. 

*  finer 

nen 

MAT. 

sieve 

01AM. 

*  FINFB 

stream 

number 

OF 

sam¬ 

pling 

than 

than 

Than 

than 

than 

than 

mioth 

POINTS 

DATE 

1.00  MM 

2.00  MM 

4.00  MM 

8.00  MM 

16.0  MM 

32.0  MM 

(FT) 

JUN  • 
06... 

|9T4 

AS 

55 

60 

64 

T 1 

BO 

152 

10 

10... 

TO 

85 

90 

94 

98 

100 

146 

10 

14... 

T6 

T6 

77 

77 

79 

an 

150 

10 

IT... 

6A 

65 

65 

66 

67 

74 

151 

10 

21... 

ST 

90 

92 

95 

97 

9a 

ISO 

10 

2*... 

50 

50 

50 

SO 

50 

149 

10 

20... 

98 

100 

100 

-- 

-- 

-- 

147 

10 

JUL 

01... 

5A 

55 

56 

56 

50 

6? 

149 

10 

05... 

04 

an 

90 

9? 

93 

)  00 

147 

10 

on... 

92 

95 

97 

9* 

100 

147 

10 

22... 

60 

100 

100 

-- 

-- 

•• 

147 

10 

?«... 

or 

90 

99 

99 

100 

-- 

147 

3 

aue 

02... 

100 

100 

— 

•  - 

— 

-- 

147 

3 

01... 

100 

100 

•• 

-- 

-- 

-  - 

146 

3 

09... 

92 

100 

— 

•  • 

-- 

-- 

146 

3 

23... 

100 

100 

-- 

•  - 

•  - 

-• 

145 

3 

StP 

1  1  •  •  • 

100 

100 

•- 

-• 

-  - 

•  • 

143 

3 

1H... 

100 

100 

100 

-- 

-- 

-- 

130 

3 

NOV 

21... 

100 

100 

•  • 

— 

-- 

-- 

147 

1 

oec 

0*... 

99 

too 

-- 

-  - 

-- 

-- 

1  30 

3 

JAN  • 
IT... 

1*76 

49 

51 

5? 

51 

57 

74 

156 

3 

MAY 

1 6  •  •  • 

24 

25 

2*. 

26 

it 

35 

148 

10 

JUN 

02... 

39 

4  1 

42 

42 

46 

66 

150 

10 

13... 

54 

5T 

63 

74 

67 

100 

146 

3 

oec 

05... 

— 

-- 

-- 

-- 

-• 

-« 

156 

3 

09... 

IT 

10 

19 

?4 

34 

71 

150 

3 

JAN  . 
26... 

197b 

93 

97 

100 

144 

3 

APB 

21... 

•• 

•• 

•  • 

•  • 

e>« 

-• 

•• 

MAY 

0T... 

97 

99 

too 

-- 

-- 

— 

145 

10 

o 


(. 


25 


TABLE  2. — Particle-aire  d»t»  for  Whit#  River  below  Clearwater  River,  near  Buckley, 

station  12097850--Continued 


Ti-e 

temper- 

aTunc 

STREAM- 

FiOe 

SEDI¬ 

MENT. 

SilS- 

PFN0E0 

SEDI¬ 
MENT 
DIS¬ 
CHARGE  • 
SUS- 
PFNOEO 

SEDI¬ 
MENT 
OISCH. 
SUSP.  . 
RED  M9- 
TEPI9L 

SED. 

SUSP. 

fall 

01AM. 

*  FINER 
THAN 

RED 

MAT. 

SIEVE 

Dt  AM. 

S  FINER 
than 

RED 

MAT. 

SIEVE 

01AM. 

«  FINER 
THAN 

OATC 

( DEG  C) 

(CFSl 

(M./LI 

IT/PAYI 

(T/OAY) 

.062  MM 

.129  MM 

.290  MM 

MAY  v 

1  S  •  •  • 

1976 

OTIS 

9.? 

2660 

16 

272 

248 

92 

<1 

A 

??••• 

0690 

H.3 

1790 

12 

69 

69 

47 

0 

19 

•  •  • 

0709 

9.0 

1740 

10 

99 

SS 

20 

0 

10 

JVJN 

os... 

0720 

9.6 

11  10 

.1 

11 

11 

79 

0 

9 

1?... 

0690 

9.7 

2620 

10 

79 

77 

99 

0 

17 

19... 

0990 

7.8 

3060 

60 

996 

770 

90 

<1 

9 

30  ... 

0920 

8.2 

2120 

97 

276 

276 

70 

<1 

16 

MED 

RED 

MED 

RED 

RED 

MED 

RED 

MAT. 

MAT. 

MAT. 

MAT. 

MAT. 

MAT. 

“AT. 

NUMBER 

SIEVE 

SIEVE 

SIEVE 

SIEVE 

SIEVE 

SIEVE 

STEVE 

OF 

DIAM. 

0  I  AM, 

DIAM. 

DIAM. 

DIAM. 

DIAM. 

DIAM. 

SAM¬ 

%  finer 

*  FlNFM 

A  FINER 

«  FINER 

*  FINER 

*  FINER 

*  FINER 

STREAM 

PLING 

DATE 

than 

Than 

than 

TMAN 

than 

Than 

THAN 

VIUTh 

POINTS 

.900  MM 

1.00  MM 

2.00  MM 

4.00  MM 

8.00  MM 

16.0  MM 

32.0  MM 

(FT) 

MAT  • 

1979 

19... 

SI 

71 

80 

83 

86 

MR 

100 

146 

10 

22... 

79 

93 

VS 

99 

100 

-• 

.. 

144 

10 

29... 

JtIN 

69 

93 

99 

100 

-  - 

— 

— 

144 

10 

09... 

9b 

94 

49 

100 

.. 

•  • 

_  _ 

143 

12... 

81 

99 

47 

too 

_  _ 

146 

10 

19... 

37 

60 

64 

73 

76 

7* 

86 

I4T 

10 

30... 

79 

99 

98 

99 

100 

— 

— 

14S 

10 

26 


*-"*:>■*  .vv 


t 


